RNA helicase DDX5 participates in oxLDL-induced macrophage scavenger receptor 1 expression by suppressing mRNA degradation.
The DEAD box protein DDX5, an ATP-dependent RNA helicase, plays an important role in transcriptional regulation and is associated with solid tumors and leukemia. However, its role in oxLDL-induced lipid uptake in macrophages remains unclear. In this study, we detected the expression of DDX5 mRNA and protein in oxidized low-density lipoprotein (oxLDL)-treated human primary macrophages that were induced from monocytes isolated from human peripheral blood with or without several chemical inhibitors using quantitative real-time PCR (qRT-PCR) or Western blotting. We found that oxLDL induced DDX5 expression to be independent of both the MAPK and NF-κB pathways. We also found that DDX5 promoted macrophage lipid uptake by evaluating the fluorescence intensity of engulfed dil-oxLDL. Various scavenger receptors that participate in lipid uptake were detected in siR-DDX5 transfected macrophages using qRT-PCR and Western blotting. Macrophage scavenger receptor A (MSR1) was found to be involved the upregulation of DDX5-mediated lipid uptake. Through the use of a dual luciferase reporter assay system and incubation with cycloheximide (CHX) MG132 and actidione (ActD), we found that DDX5 promoted MSR1 protein expression by stabilizing MSR1 mRNA. Moreover, the mechanism involved in DDX5 regulation of MSR1 mRNA was also explored using mass spectrum analysis; Immunoprecipitations (IPs) and RNA- Immunoprecipitations (R-IPs) revealed that mettl3 was involved in DDX5-mediated MSR1 mRNA stabilization. In addition, we also demonstrated that DDX5 inhibited mettl3 to catalyze m6a methylation in MSR1 mRNA, which contributed to the maintenance of MSR1 mRNA stability. In conclusion, ox-LDL promotes DDX5 expression in macrophages, which interacts with mettl3 to stabilize MSR1 mRNA by decreasing the m6a modification of MSR1 mRNA, ultimately promoting lipid uptake in macrophages.